Colorectal cancer (CRC) is the third most common malignancy and the fourth leading cause of cancer deaths globally.
high sensitivity and specificity of colonoscopy for CRC screening, it is performed in <50% of CRC patients worldwide due to its high cost, challenges in bowel preparation, invasiveness, and possible complications such as bleeding and perforation. Fecal occult blood test (FOBT) is currently the most common screening test for CRC given that large polyps or CRC have bleeding tendencies. Fecal immunohistochemical test (FIT) has lowered the false positivity of FOBT; however, FIT has low sensitivity for detecting early CRC or precancerous lesions including advanced adenomas >10 mm in size, with >25% villous tissue, or highgrade dysplasia.
The need for less invasive yet effective and safe methods for CRC detection has driven studies on molecular changes related to CRC. Hypermethylation of the CpG island in gene promoter is an epigenetic alteration that occurs frequently in human cancers early in carcinogenesis. Aberrantly methylated DNA is stable in various sample types including stool and blood and has high diagnostic sensitivity. Thus, DNA methylations as biomarkers have been evaluated to improve detection of CRC and precancerous lesion. A recent study of stool DNA methylation in an Asian population, assessing the methylation of SFRP2, TFPI2, NDRG4, and BMP3 promoters, showed high sensitivities of 94.3% and 72.2% to detect both CRC and advanced adenoma, respectively, but with a low specificity of 55.0%. 4 A new blood screening test that examines methylated SEPT9 (Epi proColon ® ; Epigenomics AG, Berlin, Germany) was approved by the FDA in 2016. However, a large multicenter prospective study showed low sensitivities of 48.2% and 11.2% for detecting CRC and advanced adenoma, respectively with 91.5% specificity. 5 Recently, syndecan-2 (SDC2) methylation was highlighted as a potential marker for early CRC detection. 6 The syndecan-2 protein is an integral membrane protein involved in cell proliferation, cell migration, and interaction between cell and matrix. A DNA microarray analysis of neoplastic samples showed high SDC2 methylation rate of approximately 95% regardless of the cancer stage. 6 Further clinical validation using blood from 131 CRC patients and 125 healthy subjects showed sensitivity and specificity of 87.0% and 95.2%, respectively for detecting CRC. Importantly, its high sensitivity of 92.3% for detecting stage I CRC suggests its potential utility for early CRC detection. Another study on methylated SDC2 showed considerably lower sensitivity (59.1%) and specificity (84.1%). 7 Because neoplastic cells exfoliate into the colon before vascular invasion during CRC progression, stool samples may be an appropriate specimen for early CRC detection. In this issue of Gut and Liver, Park et al. 8 reported the feasibility of assessing SDC2 methylation in bowel lavage fluid (BLF) collected during colonoscopy to detect CRC and precancerous lesions. Using BLF of patients with a colorectal neoplasm (n=136) and healthy subjects (n=54), and fourteen colorectal tumor specimens, SDC2 methylation was measured with quantitative methylation-specific polymerase chain reaction (PCR). Despite limited tissue samples, SDC2 methylation was positive in 100% of villous adenoma, high-grade dysplasia, and hyperplastic polyp samples, in 88.9% of tubular adenoma samples, and in 0% of normal mucosal samples, indicating the potential of SDC2 methylation as a biomarker for early CRC detection. The sensitivities in BLF for detecting CRC (n=10) and villous adenoma (n=17) were 80.0% and 64.7%, respectively with 88.9% specificity. SDC2 methylation rate was 62.8% for multiple tubular adenoma (n=43), 26.7% for simple tubular adenoma (n=45), and 28.6% for hyperplastic polyp (n=21), indicating a gradual increase in positivity according to lesion severity and number of adenomas. The study demonstrated that SDC2 methylation is a frequent event in precancerous lesions of the colon and suggested the utility of BLF for CRC detection. However, detection of DNA methylation in BLF may be less sensitive for patients with non-invasive tumor, because few exfoliated cells may be found in BLF. Additionally, BLF requires bowel preparation; thus, its combination with flexible sigmoidoscopy to detect proximal colon tumor, or with computed tomographic colonography to locate flat-type tumor may be useful. A recent study by Oh et al. 9 comparing patients with CRC of various stages (I-IV) (n=50) or precancerous lesions (n=21) and healthy subjects (n=22) showed that stool SDC2 methylation test by linear target enrichment and quantitative methylation-specific PCR had 90.0% and 33.3% overall sensitivities for detecting CRC and small polyps (<1.0 cm), respectively with 90.9% specificity. Similarly, a study by Niu et al. 10 assessing SDC2 methylation in 497 stool samples showed 81.1% and 58.2% sensitivities for detecting CRC (n=196) and adenoma (≥1 cm) (n=122), respectively with 93.3% specificity, which is comparable to that observed by Park et al. 8 and Oh et al. 9 Thus, an SDC2 methylation test (EarlyTect ® Colon Cancer; Genomictree, Inc., Daejeon, South Korea) may be a useful non-invasive screening test for early CRC detection, owing to its high sensitivity and specificity and lower costs compared to other tests that assess more complex DNA markers. A large population study is needed to demonstrate the utility of such biomarker as a population-based screening tool; an observational cohort study of 634 participants is currently ongoing (NCT03146520). Technical advancements have allowed discoveries of newer biomarkers such as SDC2 methylation with improved detection sensitivity and specificity at lower costs, which are expected to yield groundbreaking improvement in CRC screening.
